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Abstract:

PURPOSE: The purpose of this study was to develop a visually guided swim assay (VGSA) for measuring
vision in mouse retinal disease models comparable to the multi-luminance mobility test (MLMT) utilized in
human clinical trials.

METHODS: Three mouse retinal disease models were studied: Bardet-Biedl syndrome type 1 (Bbs [M3#0RM39R)
n = 5; Bardet-Biedl syndrome type 10 (BbsI07"), n = 11; and X linked retinoschisis (retinoschisin knockout;
Rs1-KO), n = 5. Controls were normally-sighted mice, n = 10. Eyeless Pax65""% mice, n = 4, were used to
determine the performance of animals without vision in VGSA.

RESULTS: Eyeless Pax6°*?% mice had a VGSA time-to-platform (TTP) 7X longer than normally-sighted
controls (P < 0.0001). Controls demonstrated no difference in their TTP in both lighting conditions; the same
was true for Pax6%-P%. At 4—6 M, Rs1-KO and Bbs10~ had longer TTP in the dark than controls (P = 0.0156
and P=1.23 x 1078, respectively). At 9—11 M, both BBS models had longer TTP than controls in light and dark
with times similar to Pax65-?> (P < 0.0001), demonstrating progressive vision loss in BBS models, but not in
controls nor in Rs/-KO. At 1 M, Bbs10~~ ERG light-adapted (cone) amplitudes were nonrecordable, resulting
in a floor effect. VGSA did not reach a floor until 9-11 M. ERG combined rod/cone b-wave amplitudes were
nonrecordable in all three mutant groups at 9—11 M, but VGSA still showed differences in visual function. ERG
values correlate non-linearly with VGSA, and VGSA measured the continual decline of vision.

CONCLUSION: ERG is no longer a useful endpoint once the nonrecordable level is reached. VGSA differentiates
between different levels of vision, different ages, and different disease models even after ERG is nonrecordable,
similar to the MLMT in humans.
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However, in mice as in humans, the ERG becomes
nonrecordable before all vision is lost,'®” making
subtle treatment effects impossible to measure.
Activity from a substantial number of functional
photoreceptors is required for the electrical
activity to be recordable on full-field ERGs.®!
However, it is possible that the rescue of small foci
of photoreceptors by treatment can provide some
measures of useful vision.”! In addition, ERG
is not a direct measure of functional vision.!'")
Therefore, a functional measure of vision for

INTRODUCTION

Preclinical treatment studies in mouse models
of human genetic retinal disorders have paved
the way for the first FDA-approved subretinal
gene replacement treatment and numerous
clinical trials.[%? Electroretinogram (ERG)
amplitudes are often used as a treatment endpoint
to assess efficacy in murine studies because it is
an objective measure of retinal cell activity.>
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rodents is needed to quantitatively assess vision loss over the
disease course, as well as determine the efficacy of treatments.
This would be analogous to the multi-luminance mobility
test (MLMT), a functional vision test that measures the impact
of varying levels of illumination on an individual’s ability
to navigate surroundings. The MLMT provides quantitative
data on mobility performance and was chosen as an endpoint
for the human clinical trials of gene therapy with voretigene
neparvovec (now Luxturna®).[':12!

Experimental methods to measure rodent vision exist, such
as measurements of optokinetic nystagmus and optomotor
response/reflex.!141 While these methods offer valuable insights
into certain aspects of vision, they lack direct assessment of
functional vision because they only measure the reflexive eye
movements in response to visual stimuli and not the ability
of mice to navigate using vision. The Morris water maze has
been modified by several investigators to assess visually guided
navigation.!'>) Not all of these methods of testing have been
validated fully with normally-sighted versus completely blind
mice, nor have they been correlated with ERG.

In this study, we provide evidence that the visually guided swim
assay (VGSA), modified from the Morris water maze,!'>'*! can
measure subtle differences and changes in functional vision
throughout the disease course of mouse models with retinal
degeneration. We compare models of two subtypes of Bardet—
Biedl syndrome (BBS), an autosomal-recessive syndrome
that includes rapid retinal degeneration leading to legal
blindness!'*?*?2 with a model of X-linked retinoschisis (XLRS),
a disease-causing cystic macular degeneration in humans which
is relatively stable for most of the lifespan.’! To standardize
the assay, we have included eyeless Pax6%-?% mice, which
completely lack vision due to anophthalmia.?*2]

MeTtHoDS

Animals

Experiments were conducted in accordance with guidelines
established by the Institutional Animal Care and Use Committee
and adhered to the Association for Research in Vision and
Ophthalmology guidelines for animal use in vision research.
Animals were housed in standard cages with ad libitum access
to food and water and were maintained on a 12-h light-dark
cycle. Mouse model Bbs [M30FM390R yyas generated as described
previously.?¢? The BbsI10 mouse model was previously
described.'”? Rs7-KO mice were a gift from Paul Sieving,
M.D., Ph.D.[230 Pgx6Se-Per (stock #000391)12425 and wild-type
control V129 mice were obtained from Jackson Laboratory,
Bar Harbor, Maine.

Four groups of mice were assessed at age 4—6 months (M):
These groups consisted of group 1: 11 BbsI0~'~ mice,
group 2: 5 Rs1-KO mice, group 3: 5 Bbs/RM9R mice,126]
and group 4: 10 controls consisting of five heterozygous
unaffected BbsI¥**®*mice, four heterozygous unaffected
Bbs10"" mice, and one wild-type SV129 mouse. At 9-11

M, the mice were retested along with four Pax652-% eyeless
mice. The Bbs """ 139k mouse data included here have been
reported previously.!'”

Apparatus

The visually guided swim assay (VGSA) was developed using
a plastic children’s swimming pool (Splash Time, H20 model
#1015, Gracious Living Corporation, Woodbridge, Ontario,
Canada). The pool had a diameter measuring 36” at the bottom,
39” at the 4-inch water level, and 42” at the top. The platform
positions were marked, as shown in Figure 1a and b. The mouse
entry location was from the position nearest platform #1 [red X
point in Figure 1a]. A 3” diameter PVC tube with rubber caps
on both ends was used as a platform for the mice to climb on
to end the trial. The platform was flipped in the water between
trials to mitigate scent. A small flag was attached to the platform
to increase its visibility. The pool was filled to 1 cm below
the surface of the platform and maintained at a temperature
of 22°C-23°C. If the mice could not find the platform in the
allotted time during training, they were guided to the platform.
Two sequential sets of experiments were performed, first light-
adapted (LA) under normal room light measuring 13.35 cd/
m? and then dark-adapted (DA) in dim red lighting measuring
approximately 4.17 x 1073 cd/m? The measurement of the dim
red light was taken at the surface of the water. During dark
trials, investigators utilized a night vision monocular (TKKOK
Mo60), as needed to view the mice [Figure 1¢]. The individual
in the photograph granted permission for its use. The VGSA
was developed based on modifications of the Morris Water
Mazel'3311 and has been described briefly elsewhere.[1%32]

Training and testing

Before LA testing began, mice were trained to swim to the
platform in LA conditions. LA training involved 4 days of
swimming, 5 trials a day, each to a randomized platform
location. On the first 2 training days, each mouse was allowed
to swim for 30 s while searching for the platform, after which it
was guided to the platform using a plastic tray until it climbed
upon it. On the following 2 training days, the mice were allowed
to swim for 45 s searching for the platform. After each training
trial, the mouse was allowed to rest on the platform for 30 s after
which the mouse was gently removed from the platform, dried,
and placed back into its cage. After the 4 days of training, 4
days of testing were performed.*3* Both training and testing
took place in the afternoon for consistency. Each mouse was
held vertically by its tail, with its back legs on the side of the
pool at the placement position, so its front legs just touched the
water, facing forward. The mouse was gently placed into the
water and a timer was started. If the mouse floated instead of
swimming, finger snapping or tail squeezing was used to incite
movement. Once the mouse acknowledged the platform by
placing (at least) both front paws on it, the timer was stopped,
and time was recorded. Each mouse was allowed to search for
the platform for up to 60 s unassisted during testing, after which
it was removed from the water to prevent fatigue, dried, and
returned to the cage. After each trial, the platform was splashed
with water to remove the scent. Once all the mice in the trial had
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Figure 1: Visually guided swim assay setup. (a) Schematic of pool setup. Circles determine the possible platform positions. Image to scale. 1 square = 1
inch. The red X denotes the mouse entry location. (b) Photo of experimental assay setup. Measurements follow the schematic to the left. (c) A night
vision monocular used by investigators to view the mice during dark-adapted conditions. The individual in the photograph granted permission for its use

swum to the same platform location, the platform was flipped
in the water and moved to a new random location. Out of eight
possible locations, five were chosen each day without repeating
patterns from the previous day. Adjacent platforms were not
chosen in sequence to prevent the potentially confounding effect
of using memory to locate the platform.

DA training followed the LA testing and was therefore conducted
for only 2 training days prior to 4 days of DA testing. Mice were
kept in a dark room for 2 h before DA training. On the 1* day
of DA training, each mouse was given 30 s to find the platform
before being guided; on the 2™ day, the mouse was allowed to
swim for 45 s before being guided. The mice were allowed to
rest on the platform for 30 s after finding it. For DA testing, the
mice were again DA for 2 h just as they were before DA training.

During the DA protocols, a night vision monocular was worn by
the examiner who placed the mouse in the pool to enable mouse
visualization [Figure lc] while another investigator strictly
controlled the stopwatch and recorded the TTP. Investigators
were masked to the genotype of each mouse to eliminate bias.

The TTPs from every swim test for a given lighting condition
were averaged for each mouse to get its average TTP. Only times
recorded on the 4 testing days in each lighting condition were
used as data. The number of times each mouse floated or had to
be removed from the water at 60 s without attaining the platform
was recorded. All data from a mouse were excluded if, during a
test day, amouse’s mean TTP was >1 standard deviation from their
genotype’s median and the mouse floated more than three times per
test episode. After trials each day, mice were left in their cages on
a 36°C heating pad until dry. The pool was emptied, and the pool
and platform were cleaned. Trials were videotaped using a Canon
EOS 5D Mark II body with a Canon EF 28-105 mm 1/3.5-4.5
USM lens (Canon, Tokyo, Japan) modified to be infrared only.

Electroretinogram protocol

A modified International Society for Clinical Electrophysiology
of Vision protocol®) was used as described in detail
elsewhere.[1%32)

Statistical analysis
The statistical analysis was conducted using GraphPad PRISM

9.0 (GraphPad Software, Inc, San Diego, California, USA).
One-way analysis of variance (ANOVA) was used to analyze
the difference between experimental groups, and two-way
ANOVA was used to analyze the difference between groups
over time, followed by the multiple comparisons post hoc
Tukey’s test (nonparametric). The correlation between ERG
data and TTP was assessed using RStudio version 4.2.2.
Throughout the analyses, an alpha value of 0.05 was used as
the significance threshold. The reported values in the results
are presented as averages + standard deviation.

ResuLts

Comparative analysis of TTP between eyeless mice and
normally-sighted control mice

Normally-sighted control mice and eyeless Pax65*-?% mice
were tested to determine how mice with proper eyesight
versus no eyesight perform during the VGSA [Figure 2]. No
eye formation was observed in Pax6%*-?% mice [Figure 2a-c];
these mice are otherwise physically and developmentally
normal. When comparing the two groups at the age of 9—11
M, they were significantly different from each other in
light (control: 3.330 + 1.108 s; Pax6@P<: 30.23 + 6.49 s;
P =5 x 107, one-way ANOVA, post hoc Tukey’s test) and
in dark (control: 4.342 £ 0.828 s; Pax65*-?>: 30.09 + 12.16
s; P =9 x 107, one-way ANOVA, post hoc Tukey’s test).
Neither controls nor Pax65¢-" exhibited any difference in TTP
between light and dark performance [Figure 2d]. The TTPs of
control and eyeless Pax65-"¢ mice serve as reference points
for the performance of mice with normal vision, about 4 s, and
mice without any vision, about 30 s.

Visually guided swim assay differentiates between
different types of retinal degeneration

To determine whether this assay can detect differences in
functional vision in mouse models with retinal disease, five
groups of mice were tested in both light and dark conditions:
Bbs [M3ORMR - Bhs (07, Rs1-KO, Pax6P%, and normally-
sighted controls. All mice except Pax65-"% were initially assessed
between 4 and 6 M and then again between 9 and 11 M. Pax6%-P
mice were only assessed at 9—-11 M [Figure 2].
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Figure 2: Comparison of Pax65#-° and control mice. (a) Wild-type mouse with normal eye development. (b) Photo of Pax65%-*% mouse showing absent
eye. (c) Close-up photo of anophthalmic Pax65#-°¢ mouse; right and left ocular regions in mice selected for the study were the same. (d) Comparison
of time-to-platform (TTP) at 9-11 M for control mice and Pax65¥-" in both light and dark. Difference in TTP between genotypes at the same light
level is significant. There was no difference in TTP between light and dark in mice of the same genotype. Control: Wild-type or heterozygous mice.

s = seconds. **** = P < 0.0001. ns = not significant

The TTP for each mouse, a metric representing the time it
takes for a mouse to locate the platform, was calculated by
averaging the 20 different swim trials for that mouse in the
light and the dark, respectively. There was no difference in
the TTP for control mice as they aged in either the light (4-6
M: 5.069 + 1.896 s; 9—11 M: 3.330 + 1.108 s; P = 0.725) or
the dark (4—6 M: 5.494 + 1.675 s; 9—11 M: 4.342 + 0.8218 s;
P=0.929), demonstrating that functional vision remains stable
in control mice over time [Figure 3a and b].

At4—6 M [Figure 3¢ and d], the average TTP for Bbs 137/~ M390k
was not significantly different from the control in either
light (Bbs1M399RM390R: 5 338 4+ 2.969 s; P = 0.490) or
dark (Bbs[M39RM3%R: 10,77 + 4.403 s; P = 0.9964). This
indicates that even though Bbs [¥M3*/RM3%R mice already have
photoreceptor cell loss and abnormal ERG at this age,!'”! their
functional vision has not been grossly impacted. Conversely,
at 4-6 M, Bbs10~~ mice demonstrated significantly longer
TTP than controls in both lighting conditions (BbsI0~":
12.24 £ 6.86 s, P = 0.0038 in the light, and 26.24 + 6.138 s
while DA, P = 1.23 x 107®). This agrees with prior reports,
stating that the disease course progresses faster in BBS10 than
in BBS1 in humans®®® and in mice.l'” At 4-6 M, Rs/-KO mice
had a TTP of 3.154 £ 0.42 s in the light, which is not different
than that of control mice (P = 0.903), and 14.99 £ 6.96
s in the dark, which is significantly longer than control
mice (P =0.0156, one-way ANOVA, post hoc Tukey’s test)
but shorter than that of the BBS model. These data indicate
that VGSA provides quantitative metrics for functional vision
in the light and in the dark and can differentiate between
different retinal disorders.

At 9-11 M [Figure 3e and f] in both lighting conditions,
the TTP for Bbs[M¥¥RM3%R mice was significantly longer
than that of the controls (Bbs[M3#RM3%0R: 24 89 + 6.60 s in
the light, P = 1.28 x 107, and 24.34 + 6.825 s in the dark,
P=1.6219 x 107°, one-way ANOVA, post hoc Tukey’s test),
indicating that their vision had deteriorated. At 9—11 M,
Bbs10~~ mice had longer TTP in the light than they had at
4-6 M (Bbs107:30.66+6.60 s, P=3 x 1072, in the light and
33.26 £6.69 s, P="7.43 x 107", in the dark).

At 9—11 M, Bbs]*B39RMR and Bbs10™~ mice were similar
to each other and to the eyeless Pax6%-"» mouse group. The
Rs1-KO group had much better TTP compared to Pax65¢->
and the BBS models, showing that the swim assay can detect
different functional vision levels in mice with different retinal
diseases.

Visually guided swim assay correlates with
electroretinogram b-wave and is more sensitive than
electroretinogram at distinguishing functional vision

To determine the correlation of functional vision with ERG, ERG
was performed for each mouse at age 4-6 M and again at age
9-11 M [Figure 4], except in the eyeless Pax6°»>< mice. The
DA standard combined response (SCR) b-wave, elicited with
a stimulus of 3.0 cd-s/m?, was analyzed as a measure of rods
and cones. The b-wave amplitudes of all affected retinal disease
models, even at ages 4—6 M, were lower than those of control
mice (P < 0.0001) [Figure 4]. This reflects that degeneration
progresses from 46 M to 9-11 M. The b-wave of all retinal
disease mice at 9—11 M became essentially nonrecordable.

TTPs for control, BbsIM3RM3%R  Bhs]0~~, and Rsl-KO
mice were plotted against their respective ERG SCR b-wave
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Figure 3: Three different mouse models of retinal dystrophy compared
to controls in the visually guided swim assay. (2 and b) Comparison
of the control group in light-adapted (LA) and dark-adapted (DA)
conditions. No significant difference is shown between the control
group at both lighting conditions. (c and d) Comparison of Bardet-Bied|
syndrome (Bbs 1M390RM3%0R) ' Bhs10~'~, and Rs 7-KO mouse models in LA
and DA conditions at 4-6 M time point. (e and f) Comparison of Bbs 11550
M350R Bbhs10~'~, Rs1-KO, and eyeless Pax65%-°% mouse models in LA and
DA conditions at 9—11 M time point. BBS 113%05M390% data were reported
previously.("® Control = Wild type or heterozygous; s = seconds. * =
P < 0.01, ** = P < 0.001, **** = P < 0.0001. ns = not significant.
BBS: Bardet-Biedl syndrome

amplitudes at both time points [Figure 5a]. The relationship
between ERG b-wave amplitudes and TTP was determined
using RStudio [Figure 5a]. As expected, mice with normal
vision have higher ERG amplitudes. However, when vision
is low, for example, in those mice with retinal disease, the
relationship between ERG and vision is not the same. In the
“low-vision” zone occupied by all of the retinal disease models,
differences in vision detected by longer TTP are not reflected
in meaningful differences in ERG recordings. The difference
in ERG amplitudes per 5 s difference in TTP is graphed in
Figure 5b, showing that when retinal degenerative mice exhibit
longer TTP, their ERG are insensitive to these changes. The
relationship between ERG and vision is not linear.
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Figure 4: Electroretinogram (ERG) amplitude comparison of all
mouse models versus control. ERG amplitudes of Bardet—Bied!
syndrome (Bbs 1"3%0RM330R) ~ Bhs10~/=, and Rs71-KO mouse models
compared to controls at both ages (4-6 M and 9-11 M) in the
dark-adapted standard combined response ERG test. Significant difference
is shown between all mutant groups compared to controls at both time
points. Control = Wild type or heterozygous; s = seconds. **** =
P < 0.0001. Amp = Amplitude. uV = Microvolt. BBS: Bardet-Biedl
syndrome, SCR: Standard combined response

We used the VGSA to determine changes in LA visual function
in Bbs10~~ mice as they aged and compared their LA TTP
to the amplitudes of their cone-specific ERG recordings.
Bbs10 mice have essentially nonrecordable cone electrical
function from a young age.!'>*” Analysis of 5 Hz flicker ERG
amplitudes, a measure of cone response, in this model revealed
that the 5 Hz flicker amplitudes were essentially nonrecordable
at both 4-6 M and 9—11 M (Bbs10’-: 1> = 0.5003, P = 0.086,
simple linear regression) [Figure 5c]. However, this does
not mean that their functional vision in the light remains
constant over time. At 4-6 M, the Bbs/0~ mice exhibited
shorter average TTP values compared to their 9-11 M TTP
that became longer (4-6 M: 12.24 £ 6.86 s; 9—11 M: 30.66 +
6.81 s, P=0.0004, simple linear regression) [Figure 5d]. The
VGSA captured the gradual loss of LA vision during the disease
course of Bbs10~" mice that was not reflected in changes in
their cone-specific ERG recordings.

Discussion

The main purpose of this study was the identification of an
appropriate endpoint for evaluating therapeutic efficacy in
preclinical trials in mouse models of retinal degeneration
that would be comparable to the MLMT endpoints elected
for human clinical trials of different retinal dystrophies. The
direct measurement of functional vision in mice poses practical
challenges. For example, the substantial size disparity between
the eyes and visual pathways of mice, in comparison to cats
or primates, presents considerable obstacles when attempting
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Figure 5: The relationship between electroretinogram (ERG) and functional vision. (a) The standard combined response b-wave amplitudes of
control, Bardet—Biedl syndrome (Bbs 1"390M390R) - Bhs10~/-, and Rs1-KO mice at the age of 4-6 M and 9-11 M are depicted against their respective
time-to-platform (TTP) in dark-adapted conditions. (b) The difference in ERG b-wave amplitudes in plot (a), above, per 5-second window[shown in
gray blocks in (b)] in TTP is illustrated. In the “low-vision” zone, ERG becomes insensitive, as evidenced by the absence of notable changes in ERG
amplitudes despite the lengthening of TTP. (c) Comparison of Bbs 70/~ and controls 5 Hz ERG amplitudes in the light-adapted (LA) condition showing
constant amplitudes over time for both groups. (d) Comparison of Bbs70~'~ and controls TTP in the LA condition over time showing longer TTP for
Bbs10-'- as they age and constant TTP in controls. s = seconds. M = months. Amp = Amplitude. uV = Microvolt. BBS: Bardet-Bied| syndrome,

SCR: Standard combined response

targeted recordings.*** ERG has been commonly used as a
surrogate for vision in mice. However, ERG is not directly
correlated with visual function in mice or men. The prevalence
of using mouse models to understand disease progression and
design therapeutic intervention necessitates the need for a
quantitative and reproducible assay for vision in mice. In this
current study, we validated such an assay for measuring vision
in mice — the VGSA. In addition, using this vision assay, we
explored the relationship between ERG amplitudes and TTP.

To validate the VGSA, we first established the range of values
in light and dark conditions for mice possessing normal vision
and for mice possessing no vision at two different time points,
4-6 and 9-11 months of age. We found that control mice
possess stable vision over their lives, consistently taking 3—5 s
to locate the platform, while TTP of eyeless Pax65-" averaged
7 times longer. These validation tests established the range of
expected times for mice with normal vision versus for mice
with no vision at all. This evidence shows that eyesight was
the primary sense used to find the platform.

To determine whether VGSA can be used to evaluate vision
loss in mouse models of heritable retinal disorders, we
analyzed the functional vision for three different mouse models
exhibiting retinal disease. Mice with BBS, a progressive retinal
degeneration, showed significant worsening of TTP as they aged.
At the beginning of the assay, when Bbs [M3*0RM3%0R and Rs]-KO
mice were aged 4-6 M, their TTP in bright light closely matched
the time of controls. This indicates that functional vision in bright
light remained relatively intact. However, a difference from

controls appeared in their DA TTP, indicating that there might be
some impairment or alteration in their visual capabilities under
dark conditions. BBS mice at 9—11 M had TTP that were similar
to eyeless (Pax6%-P%) mice, indicating that functional vision had
deteriorated during disease progression and little or no vision
remained. Meanwhile, control mice showed no change in TTP
with age. Of interest, in Rs/-KO mice, a model of XLRS, which
is primarily a maculopathy in humans and relatively stable over
many years, the TTP was significantly different from controls
only in the dark at the youngest age. As the Rs/-KO mice aged,
their TTP actually improved, though they still had a higher TTP
average compared to controls. At all ages, ERG SCR b-wave
was lower for Rs/-KO than controls. This suggests that for some
retinal diseases (e.g., XLRS), mice like humans may learn to
use their defective vision better over time, and ERG does not
correlate with functional vision.

We investigated whether the visual function in mice correlates with
ERG amplitudes. When we compared the TTP of mice against
ERG amplitudes, we observed a nonlinear relationship between
ERG values and TTP. ERG amplitudes experience an exponential
decrease for the lengthening of TTP. In other words, among the mice
with low vision, those with worse vision do not necessarily possess
lower ERG amplitudes than those with somewhat better vision.
In this range, the ERG test ceased to be a useful approximation
of vision. For example, the VGSA detected worsening of LA
cone vision BbsI0” over time, whereas the 5 Hz flicker cone
ERG amplitudes were low and did not change over time. This is
likely because the ERG is a mass retinal response and there are
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far more rods than cones in the mouse retina.[*”! In a hypothetical
scenario, if there were to be a 50% reduction in rod numbers, it
could potentially lead to a noticeable decrease in ERG amplitude.
Similarly, if there were a 50% reduction in cone numbers, it is
conceivable that the resulting electrical output might be too low
to be detectable using our current technology. In addition, the LA
VGSA may require a lower number of functional cones to facilitate
useful vision compared to the number of functional rods needed
in DA conditions. ERG is an important objective measurement of
the first part of the visual system, and loss of ERG is an early sign
of photoreceptor dysfunction or degeneration as is seen in many
inherited retinal degenerations.!'*? Because it is a mass response,
eyes with functional, usable vision in both humans and animals
may have a nonrecordable ERG. Vision is a psychophysical
function that begins with a photochemical reaction to light but
must be propagated to the visual cortex and interpreted by the
brain to result in functional vision. For example, in humans with
retinitis pigmentosa, the overall electrical response of the retina
as measured by ERG may not be detectable. However, the
central part of the retina, which mediates central vision, often
retains functioning cells, allowing for relatively good visual
function. While ERG is commonly used as an endpoint to evaluate
the efficacy of potential treatments in preclinical trials, relying
solely on ERG measurements may not capture the full extent of
therapeutic effects in certain cases.

CoNCLUSION

The VGSA was employed as a means of quantitatively
assessing vision under varying levels of illumination, making
it analogous to the MLMT which evaluates the capacity to
maneuver through a course measuring 5 feet by 10 feet at
different light levels. Utilizing the VGSA in mouse preclinical
treatment trials for human retinal disease will avoid missing a
potentially effective treatment that results in functional vision
improvement without a change in ERG, bridging the gap
between preclinical research and clinical trials.
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